(19) 



J 




(12) 



(45) Date of publication and mention 
of the grant of the patent: 
17.02.1999 Bulletin 1999/07 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (it) EP 0 734 235 B1 

EUROPEAN PATENT SPECIFICATION 

(51) Int. Cl. 6 : A61 F 2/06, A61 B 17/1 1 



(21) Application number: 95903769.8 

(22) Date of filing: 1 5.1 2.1 994 



(86) International application number: 
PCT/DK94/00468 

(87) International publication number: 

WO 95/16406 (22.06.1995 Gazette 1995/26) 



(54) pSSSSIb^ 1 ^ GRAFT prosthes,s and ™ for IMPLANTATION OF SUCH A 

^SSmSl^ TRANSPLANTAT UNO KIT ZUM IMPLANTIEREN EINES SOLCHEN 
PROTHESE POUR GREFFE ENDOVASCUUIRE ET ENSEMBLE POUR LIMPLANTATION 



(84) Designated Contracting States: 

BE CH DE DK ES FR GB IT LI NL SE 

(30) Priority: 15.12.1993 DE 9319267 U 

(43) Date of publication of application: 
02.10.1996 Bulletin 1996/40 

• (73) Proprietor: 

WILLIAM COOK EUROPE A/S 
4632 Bjaeverskov (DK) 

(72) Inventors: 

• VORWERK, Dierk 
D-52074 Aachen (DE) 



• G0NTHER, Rolf, W. 
D-52074 Aachen (DE) 

• SCHMITZ-RODE, Thomas 
D-52070 Aachen (DE) 

(74) Representative: 

Raff nsde, Knud Rosenstand et al 
Internaflonalt Patent- Bureau, 
23 H6je Taastrup Boulevard 
2630 Taastrup (Dig 



(56) References cited: 
EP A- 0 461 791 
EP A- 0 539 237 



EP-A- 0 508 473 
EP A- 0 551 179 



Note: Within nine months from the publication of the mention of the grant of the Eurooean rwtpnt *™ ~ 



Primed by Xerox (UK) Business Services 

2.16.7/3.6 



1 



EP 0 734 235 B1 



2 



Description 

[0001 ] An endovascular graft prosthesis and a kit for 
implantation of such a prosthesis. 
[0002] The invention relates to an endovascular graft 
prosthesis for arrangement at or in the vicinity of a bifur- 
cation in the arterial system of a patient and comprising 
a substantially tubular main body for location in an 
upstream artery above the bifurcation and substantially 
tubular legs joining said main body and extending via 
the bifurcation into each of two downstream branch 
arteries, said main body being made of a flexible micro- 
porous and surgically implantable woven material 
unpenetratable to blood. 

[0003] In particular, the invention is concerned with 
the repair of an aneurysm in the vicinity of the aortic 
bifurcation, but it may also be applied to other parts of 
the arterial system where a principal upstream artery 
bifurcates into two branch arteries. 
[0004] In order to prevent an aortic aneurysm, in par- 
ticular in the lower part of the aorta close to the aortic 
bifurcation from causing a dangerous rupture of the aor- 
tic wall it is known to deploy a graft prosthesis in the 
region of the vessel affected by such an aneurysm. 
[0005] An aortic aneurysm may develop as a result of 
a reduction of the strength of the aortic wall whereby the 
diameter of the affected part of the aorta may increase 
to more than 5 cm. Such expansions may result in flow 
irregularities and promotion of deposits of coagulated 
blood in the affected region. At increased expansion the 
remaining strength of the aortic wall will naturally 
decrease and may ultimately result in rupture of the ves- 
sel with an inherent danger of acute bleeding. 
[0006] With conventional prior art endovascular pros- 
thesis fa aortic implantation surgical opening of the 
actual vascular section will be necessary for deploy- 
ment of the prosthesis. For this purpose a partial cut is 
made in the wall of the aneurysm to introduce the pros- 
thesis formed as an integral unit of a plastic material 
and secure it by sewing. 

[0007] From EP-A-0508473 and EP-A-0539237 bifur- 
cated graft prosthesis are known which may be translu- 
minal implanted for the repair of an aneurysm at or in 
the vicinity of the aortic bifurcation. In both cases the 
bifurcated prosthesis is made as an integral unit with a 
main body and two tubular legs joining the main body in 
a bifurcation. Due to this design the implantation opera- 
tion becomes relatively complicated since the integral 
unit must be introduced through one of the iliac arteries 
with one of the legs in a fold-over condition until the graft 
is disposed proximal of the aortic bifurcation following 
which the proximal extremity of the prosthesis must be 
secured upstream of the actual vascular section and the 
folded over leg must be pulled down into the other iliac 
artery. 

[0008] It is the object of the invention to provide an 
endovascular graft prosthesis of the kind set forth for 
transluminal implantation at the aortic bifurcation by a 



considerably simpler implantation operation than the 
above-mentioned prior art solutions. 
[0009] In order to achieve this an endovascular graft 
prosthesis according to the invention is characterized in 
5 that the main body is substantially bag-shaped with an 
open proximal upstream end and a distal downstream 
bottom region in which two outlet openings are pro- 
vided, said main body being radially expandable and 
attachable in a radially expanded condition to the inner 
io side of said upstream artery upstream of the bifurcation 
by fixation means, said legs being made as separate 
resilient and radially expandable leg stent devices 
adapted for introduction in a collapsed condition 
through said branch arteries and into said outlet open- 
's ings. each of said stent devices being engageable in its 
radially expanded condition against the rim of the corre- 
sponding outlet opening to provide a leakage-free bifur- 
cated graft prosthesis. 

[001 0] By making up the prosthesis from a number of 
20 separate components which may be sequentially intro- 
duced in the arterial system by percutaneous opera- 
tions through small openings with a punctual diameter 
up to 5 mm the components may be endovascularly 
assembled to a complete prosthesis after deployment in 
?5 the actual vascular section. Thereby, the prosthesis 
according to the invention may also be applied for repair 
of an aneurysm extending into the iliac arteries. 
[0011] The endovascular graft prosthesis according to 
the invention can be arranged at or in the vicinity of a 
w bifurcation in the arterial system of a patient and asso- 
ciated branch arteries by the steps of introducing 
through a first branch arteria in an upstream direction by 
means of a first guide wire a separate, radially expand- 
able and substantially bag shaped main body into an 
5 upstream arteria to extend into a region thereof above 
the bifurcation, said main body having an open proximal 
upstream end with associated fixation means and a dis- 
tal downstream bottom region in which two outlet open- 
ings are provided, expanding said main body radially in 
7 saW upstream arteria with said proximal end attached to 
the wall thereof, and introducing by means of further 
guide wires a radially expandable leg stent device 
through each of the branch arteries into each of said 
outlet openings. 
> [0012] The invention also relates to a kit comprising 
an endovascular graft prosthesis as defined in any of 
claims 1 - 5, said kit further comprising a first guide wire 
for use in introducing said main body into an upstream 
artery through a first branch artery in an upstream 
direction to extend into a region of the upstream artery 
above the bifurcation, and for possible use in introduc- 
ing a catheter through each of the branch arteries over 
each end of the guide wire prior to the removal ther- 
ereof. 

[001 3] Further embodiments of the kit according to the 
invention are described in claims 7 and 8. 
[0014] Using this kit the main body consisting of a 
microporous woven material unpenetratable to Wood 
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may be guided by means of the first guide wire from a 
puncture in an iliac artery into the aorta and deployed 
there with a downstream orientation of the distal bottom 
region of the body with respect to the blood flow direc- 
tion. Thereby, the guide wire will be coaxially located in 
one or both of the outlet openings of the bag-shaped 
body. In spite of the two outlet openings the main body 
will be sufficiently expanded by the blood flow in its bot- 
tom region. In this condition, the main body is secured 
to the inner wall of the aorta upstream of the bifurcation 
by means of a radially expandable stent device which 
may typically be a self-expandable metallic stent. Fol- 
lowing subsequent introduction of guide wires through 
the two outlet openings and across the lumen of the 
stent device a leg stent device may be introduced over 
each guide wire to extend at least through the distance 
between the bottom region of the main body and the 
junction of the iliac arteries. The leg stent devices form- 
ing separate components of the prosthesis may have an 
elastic covering over their entire length and are also 
radially expandable. 

[001 5] The introduction of the two leg stent devices 
which may also be self-expandable metallic stents may 
take place by use of conventional catheter technique 
whereby the guide wire and the catheter are guided 
from one outlet opening through the other and into the 
opposite iliac artery from where ft may be guided in a 
conventional way through the vessel to the skin. By 
drawing of the curved guide wire extending through the 
outlet openings the position of the main body may still 
be corrected. Subsequently two catheters may be intro- 
duced into the outlet openings over the guide wire thus 
positioned from the two groins to allow coaxial introduc- 
tion of two guide wires to replace the two catheters. 
Subsequently the two leg stents covered by woven 
material are introduced over the positioned guide wires 
which can take place simultaneously for both stent 
devices. 

[0016J In the expanded condition the two leg stents 
will press against the rim of the outlet openings and 
complete the main body into a leakage free endovascu- 
lar prosthesis with a bifurcation secured in the aorta. 
[0017] Preferably the main stent is attached to the 
bag-shaped main body with the downstream distal end 
overlapped by the upstream proximal end of the main 
body. 

[001 8] By a further development of the invention the 
endovascular deployment of the prosthesis may be sub- 
stantially facilitated rf the main stent device and the leg 
stent devices in a manner known per se are formed by < 
serf-expandable metal stents. 
[0019] According to a further embodiment of the 
invention the rim of each outlet opening may diverge in 
the downstream direction. 

[0020] By this measure there will be formed in each i 
outlet opening close to the inner side of the bottom 
region of the bag-shaped main body a radially inwardly 
projecting opening rim against which the external side 



of the leg stent may engage tightly whereby the security 
against leakage will be increased. 
[0021] Further, according to an embodiment of the 
invention the maximum external diameter of each of the 
leg stents may be 2-4 mm greater than the minimum rim 
diameter of each outlet opening. 
[0022] Thereby, the components may be connected in 
a sufficiently stable and leakage free manner without 
any requirement for additional means for this purpose. 
> [0023] The invention will be further explained with ref- 
erence to an embodiment shown on the schematical 
drawing in which 

fig. 1 shows a bag-shaped main body of a prosthe- 
sis according to the invention deployed in expanded 
condition within an aortic aneurysm, 
fig. 2 illustrates the introduction of two guide wires 
into the main body of fig. 1 and 
fig. 3 the main body completed with two leg stents 
into a prosthesis with a bifurcation. 

[0024] As example of the application of the invention, 
figures 1 to 3 illustrate schematically an arterial system 

I in which the abdominal part of the aorta 2 extending 
between two branch arteries 3,4 leading to the kidneys 
and a bifurcation joining two iliac arteries 5,6 has been 
damaged by a balloon shaped aneurysm 7. 

[0025] As illustrated in figure 1 a bag-shaped main 
body made of a micro-porous woven material unpene- 
tratable to blood is first introduced in the region of the 
aneurysm 7 in the aorta 2, said main body having a bot- 
tom region with two outlet openings 9,10. The main 
body 8 is provided with a seJf-expandable metallic stent 

II and is introduced in contracted condition through an 
iliac artery 5 over a guide wire 12 and deployed in the 
aorta 2 in such a way that the metallic stent 1 1 will press 
at least the upper edge of the main body 8 tightly 
against the inner side of the aorta 2 above the aneu- 
rysm 7. In the bottom region of the main body 8 the 
guide wire 12 may as shown in dashed lines in fig. 1 be 
bent so as to allow it to be guided outwards through the 
outlet opening and the other iliac artery 6. Thereby a 
catheter not shown may be introduced over each of the 
free ends of the guide wire 12 until the main body 8 
which has expanded due to the action of the Wood flow. 
After removal of the guide wire 12 a single guide wire 
13.14 may be introduced through each catheter to final- 
ize the deployment preparation as illustrated in figure 2. 
[0026] Over each of the guide wires 13,14 a self- 
expandable metallic stent 15,16 with an elastic covering 
may now be introduced in a conventional way. As illus- 
trated in fig. 3 a proximal end part of each of the metallic 
stents 15,16 projects into the interior of the main body 
whereas a distal end part of each metallic stent projects 
relatively deep into the iliac arteria 5,6. 

[0027] In the expanded condition illustrated in fig. 3 
the metallic stents 15,16 are contracted in the rim region 
of each of outlet openings 9 and 10 and will thereby be 
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firmly and tightly connected with the main body 8. 
Thereby, the main body together with the leg stents 15 
and 16 will form an endovascular aortic prosthesis over- 
lapping the aneurysm 7 and being implantable by rela- 
tively simple percutaneous operations. 5 

Claims 

1- An endovascular graft prosthesis for arrangement 
at or in the vicinity of a bifurcation in the arterial sys- w 
tern of a patient and comprising a substantially 
tubular main body (8) for location in an upstream 
artery (2) above the bifurcation and substantially 
tubular legs (15,16) joining said main body and 
being adapted to extend via the bifurcation into w 
each of two downstream branch arteries (5.6) said 
main body being made of a flexible microporous 
and surgically implantable woven material unpene- 
tratable to Wood, characterized in that the main 
body (8) is substantially bag-shaped with an open 20 
proximal upstream end and a distal downstream 
bottom region in which two outlet openings (9, 10) 
are provided, said main body being radially expand- 
able and attachable in a radially expanded condi- 
tion to the inner side of said upstream artery (2) 2s 
upstream of the bifurcation by fixation means (1 1), 
said legs being made as separate resilient and radi- 
aJly expandable leg stent devices (15, 16) adapted 
for introduction in a collapsed condition through 
said branch arteries and into said outlet openings 30 
(9,10), each of said stent devices (15, 16) being 
engageable in its radially expanded condition 
against the rim of the corresponding outlet opening 
to provide a leakage-free bifurcated graft prosthe- 



2. An endovascular graft prosthesis as claimed in 
claim 1 , characterized in that said fixation means 
comprises a main stent device (11) which is 
attached to the bag-shaped main body (8) with a 40 
downstream distal end of the main stent device (1 1 ) 
overlapped by the upstream proximal end of the 
main body (8). 

3. An endovascular graft prosthesis as claimed in 45 
claim 2, characterized in that said main stent 
device (11) and leg stent devices (15,16) are 
formed by expandable metal stents. 

4. An endovascular graft prosthesis as claimed in so 
claim 1, 2 or 3, characterized in that the rim of 
each outlet opening (9, 10) diverges in the down- 
stream direction. 

5. An endovascular graft prosthesis as claimed in 55 
claim 4, characterized in that the maximum exter- 
nal diameter of each of the leg stents (15, 16) is 2- 

4 mm greater than the minimum rim diameter of 



each outlet opening (9,10). 

6. A kit comprising an endovascular graft prosthesis 
as defined in any of claims 1 - 5, said kit further 
comprising a first guide wire (1 2) for use in introduc- 
ing said main body (8) into an upstream artery 
through a first branch artery (5) in an upstream 
direction to extend into a region of the upstream 
artery above the bifurcation, and for possible use in 
introducing a catheter through each of the branch 
arteries over each end of the guide wire prior to the 
removal therereof. 

7. A kit according to claim 6, further comprising a 
catheter for introduction through each of the branch 
arteries over each end of said first guide wire (12) 
prior to removal thereof and for subsequent use in 
introduction of further guide wires for use in intro- 
duction of the leg stent devices (15, 16). 

8. A kit according to claim 7, further comprising guide 
wires (13, 14) for use in introduction of the leg stent 
devices (15, 16). 

PatentansprOche 

1- Endovaskuiare Implantationsprothese zur Anord- 
nung an Oder in der Nahe einer Bifurkation im arte- 
riellen System eines Patienten und umfassend 
einen im wesentlichen rohrformigen HauptkOrper 
(8) zur Plazierung in einer stromaufwarts gelege- 
nen Arterie (2) oberhalb der Bifurkation und im 
wesentlichen rohrfOrmigen Schenkeln (15. 16), die 
mit dem HauptkOrper verbunden und so ausgebil- 
det sind, daB sie sich Qber die Bifurkation in jede 
von zwei stromabwarts gelegenen abzweigenden 
Arterien (5. 6) erstrecken, wobei der HauptkOrper 
aus einem elastischen mikroporOsen und chirur- 
gisch implantierbaren blutundurchiassigen Gewebe 
gebildet ist, dadurch gekennzeichnet, daG der 
HauptkOrper (8) im wesentlichen balgformig mit 
einem offenen proximalen, stromaufwarts gelege- 
nen Ende und einem distalen, stromabwarts gele- 
genen Bodenbereich ist, in dem zwei 
AuslaBOffnungen (9, 10) vorgesehen sind. wobei 
der HauptkOrper radial aufbiahbar und in radial auf- 
gebiahtem Zustand durch Fixierungsmittel (11) an 
der Innenseite der stromaufwarts gelegenen Arte- 
rie (2) stromaufwarts vor der Bifurkation befestigbar 
ist. wobei die Schenkel als separate federnde und 
radial expandierbare Schenkelstents (15, 16) aus- 
gebildet sind, die in zusammengelegtem Zustand 
durch die abzweigenden Arterien und in die Aus- 
laBOffnungen (9, 10) eingefuhrt werden kOnnen, 
wobei jeder der Stents (15. 16) in seinem radial 
expandierten Zustand gegen den Rand der ent- 
sprechenden AuslaBCffnung zur Anlage bringbar 
ist, urn eine leckfreie, mit einer Bifurkation verse- 
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hene Implantationsprothese zu bilden. 

2. Endovaskulare Implantationsprothese nach 
Anspruch 1, dadurch gekennzeichnet, daB die 
Fixierungsmrttel einen Hauptstent (11) umfessen, s 
der mitdem balgformigen Hauptkorper (8) verbun- 
den ist, wobei ein stromabwarts gelegenes distales 
Ende des Hauptstents (11) durch das stromauf- 
warts gelegene proximate Ende des Hauptkorpers 

(8) Qberlappt wird. K 

3. Endovaskulare Implantationsprothese nach 
Anspruch 2, dadurch gekennzeichnet daB der 
Hauptstent (11) und die Schenkelsterrts (15, 16) 
durch expandierbare Metallstents gebildet sind. 15 

4. Endovaskulare Implantationsprothese nach einem 
der Anspruche 1. 2 Oder 3, dadurch gekenn- 
zeichnet. daB sich der Rand jeder AuslaBoffnung 

(9. 10) in Richtung stromabwarts aufweitet. 20 

5. Endovaskulare Implantationsprothese nach 
Anspruch 4, dadurch gekennzeichnet, daB der 
maximale AuBendurchmesser jedes der Schenkel- 
stents (15, 16) urn 2 - 4 mm groBer ist als der Wein- 25 
ste Randdurchmeser jeder AuslaBoffnung (9, 10). fc 

6. Set. umfassend eine endovaskulare Implantations- 
prothese nach einem der Anspruche 1 - 5. wobei 
das Set weiter umfaBt einen ersten Fuhrungsdraht 30 
(12) zur Verwendung bei der EinfOhrung des Haupt- 
korpers (8) in eine stromaufwarts gelegene Arterie 
durch eine erste abzweigende Arterie (5) in Rich- 
tung stromaufwarts, urn sich in einen Bereich der 
stromaufwarts gelegenen Arterie oberhalb der 35 
Bifurkation zu erstrecken, und zur moglichen Ver- 
wendung bei der Einfuhrung eines Katheters durch 
jede der abzweigenden Arterien Qber jedes Ende 
des Fuhrungsdrahts vor dessen Entfernung. 

40 

7. Set nach Anspruch 6, weiter umfassend einen 
Katheter zur EinfOhrung durch jede der abzweigen- 
den Arterien Qber jedes Ende des ersten Fuhrungs- 
drahts (12) vor dessen Entfernung und zur 
nachfolgenden Verwendung bei der EinfOhrung 45 
weiterer Fuhrungsdrahte zur Verwendung bei der 
EinfOhrung der Schenkelstents (15, 16). 

8. Set nach Anspruch 7, weiter umfassend FOhrungs- 
drahte (13, 14) zur Verwendung bei der EinfOhrung so 
der Schenkelstents (15,16). 

Revendications 

1. Prothfcse pour greffe endovasculaire destinee a la 55 
mise en place sur ou a proximite d'une bifurcation 
dans le systeme arteriel d'un patient et comprenant 
un corps principal sensiblement tubulaire (8), pour 



la mise en place dans une artere amont (2), au- 
dessus de la bifurcation et des branches sensible- 
ment tubulaires (15, 16).rejoignant le corps princi- 
pal et etant apte a s'etendre par la bifurcation dans 
chacune des deux branches d'arteres aval (5, 6), le 
corps principal etant realise a partir d'un materiau 
tisse souple microporeux et chirurgicalement 
implantable impermeable au sang, caracteris6 en 
ce que le corps principal (8) est sensiblement en 
forme de poche avec une extremite amont proxi- 
male ouverte et une zone de fond aval distale dans 
laquelle sont prevus deux dispositifs de sortie (9, 
10), le corps principal 6tant extensible radialement 
et pouvant §tre fix6 a i'6tat expanse radialement 
vers le cote interne de I'artere amont (2), en amont 
de la bifurcation par les moyens de fixation (1 1), les 
branches 6tant realisSes sous forme de dispositif 
dilatateur (15. 16). a branches souples sSparee 
radialement expansive pouvant etre introduite a 
l'6tat escamote dans les branches d'arteres et dans 
les ouvertures de sorties (9, 10), chacun des dispo- 
sitifs dilatateurs (15, 16), pouvant are engages 
dans son 6tat expanse radialement contre le bord 
de I'ouverture de sortie correspondante pour assu- 
rer une proth&se de greffe bifurquee dans furte. 

2. Prothese pour greffe endovasculaire selon la reven- 
dication 1. caracterisee en ce les moyens de fixa- 
tion comprennent un premier dispositif dilatateur 
(1 1), qui est fixe sur le corps principal en forme de 
poche (8), avec une extremite distale aval du dispo- 
sitif dilatateur principal (11), en chevauchement 
avec I'extr&nite proximale amont du corps principal 



3. Prothfcse pour greffe endovasculaire selon la reven- 
dication 2, caracterisee en que !e dispositif dilata- 
teur principal (11) et les dispositifs dilatateurs de 
branches (15, 16), sont constitu6s par des dilata- 
teurs m§talliques expansibles. 

4. Prothfcse pour greffe endovasculaire selon la reven- 
dication 1, 2 ou 3, caracterisee en ceque le bord de 
chaque ouverture de sortie (9, 10), diverge dans la 
direction aval. 

5. Prothfcse pour greffe endovasculaire selon la reven- 
dication 4, caracterisee en ce que le diamttre 
externe maximum de chacun des dilatateurs de 
branches (15, 16), est de 2-4 mm sup6rieur au dia- 
metre de bord minimum de chaque ouverture de 
sortie (9, 10). 

6. Ensemble comprenant une prothese pour greffe 
endovasculaire selon I'une queiconque des reven- 
dications 1-5. cet ensemble comprenant de plus un 
premier fil de guidage (12) destine a I'introduction 
du corps principal (8) dans une artere amont a tra- 
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vers une premtere branche d'artere (5) dans une 
direction amont pour s'6tendre dans une zone de 
I'arttre amont au-dessus de la bifurcation et pour 
I'utilisation 6ventuelle dans rintroduction d'un 
catheter & travers chacune des branches d'art&es 5 
sur chaque extr6mit6 du til de guidage avant son 
enlevement 

Ensemble selon la revendication 6, comprenant de 
plus un cath6ter pour nntroduction a travers cha- w 
cune des branches d'arteres sur chaque extr6mite 
du premier fil de guidage (12), avant son enleve- 
ment et pour I'utilisation urt6rieure dans rintroduc- 
tion d'autres f its de guidage destines & rintroduction 
des dispositff s dilatateurs a branches (1 5 f 1 6). is 

Ensemble selon la revendication 7 comprenant de 
plus des fils de guidage (13, 14), destines a intro- 
duce les dispositifs dilatateurs k branches (15, 1 6). 
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